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My.sbTunapametpnueckan MPT B /Imarnocruke Paka 
IIpeqctatTesbHon Kere3bi 


1. Aky6os Jlonnép 7KaBsanoBn4 A@OcrpakT: MysbTumapametpwueckad #$MarHuTHO- 
pesoHaHcHaa TomMorpadua (mm-MPT)  moka3aza 
MHorooGerlarolHe = pe3yIbTaTbl B MarHOcTHKe, 
3. YmMapky1o 3a6yp 3ahapxKonoBM4 == yoKanv3auuu, crpaTuukanMu pucKa u craqupoBaHHn 
4. Kum Tatspana Ilapnospna KJIMHM4eCKN 3HAYHMOTO paka lmpecTaTesIbHOW IKCIIC3BI. 
STO TakxKe OTKPbIIO BO3MOX%KHOCTH IA OY4AarOBoro 
JleveHuA paka IpeycTaTesbHOM xKese3bI. KomOnHalun 
Received 2" Jan 2023, T2-B3BeLIeHHOM BH3yasIHM3alMn, muddy3voHHon 
Accepted 3” Feb 2023, BH3 yazan, Nepdy3uu (WuHamMuyecKad KOHTpacTHad 
Online 28" Apr 2023 BH3yaIH3alHA) WU CIeKTpOCcKOTIMYecKON BH3yaIM3aluH 
HCHOUb30BaIMCh JIA OWCHKM paka lpeyctaTesbHol 
*Kele3bl C MOMObIO MI-MPT, HO Mopdomornueckas 
'“34 CamapKanycknii PocyzapcerseHuiii oueHKa T2 u (yHKUMOHAaIbHad OLleHKa C MOMOII[bIO 
Meguumuckui Yuusepenter, Camapkant,  — yacpcpy3HOHHOM BU3YAaIM3alMM OCTAaIOTCA OCHOBOM NIA 
Ys0exkucTaH WMarHOCTHKH paka IpescTaTeIbHO %*Kewe3bl. Ha MII- 
MPT. IlockompKy omeHka Ha MO-MPT MoxeT ObITb 
cyObeKTHBHOH, HCIIOJIb30BaHHe HeaBHo 
pa3spaOoTaHHOH = cTaHapTHu3MpoBaHHOl = CHCTeMBI 
Tloycueta u300paxeHnit Prostate Imaging and Reporting 
Archiving Data System u oOyyeHHe crelMasMcToB- 
paqMoNOroB MMeIOT BaxKHOe 3Ha4YeHHe jd TOUHO! 
WHTeplipeTalun. 


2. Axmeqos AkyO AManyy.11aeBn4 


Kumouesbie =culoBa: = =«9yuddy3Hat = BAB ya M3 alIH4, 
(PyHKWUMOHaIbHadt «© BB yasIM3allua, OnolcuaA Toy 
KOHTposiem MPT, MymbTunapametpnyeckaa MPT, pak 
TIpeACTaTeIbHOM %Keslesbl. 


BBaegzenne 


B wHacTosujee BpeMaA MarHOCTHYeCKHH IyTb JIA BBIABJICHHA paka IIpeCTaTeJIbHOM %x*elIe3bl 
WHUWMUpyetca Ha ypoBHe Mmpoctat-cneyuduyeckoro antTurena (IICA) u MasbieBOM peKTaJIbBHOM 
uccnegqoBanun (IIPV). Ucnonp30panne IICA B kayecTBe HHCTpyMeHTa CKPpHHUHTa C Mocuexyomei 
CHCTeMaTHYeCKON TpaHcpeKTasIbHOM Ouorcueli MOA yiIbTpa3sByKOBbIM KOHTposiem (TPY3V) mpuBeso 
K yBeJIM4eCHHIO BbIABJICHHA Paka IIpeCTaTeIbHOM 2%Kee3bI C MepexOAOM cTaqMu K 3a00sIeBaHHIO C 
HH3KHM puicKoM. Ilo oneHkam, B 2014 rogy B CIUA Opinio quarHocTupoBaHo oKosI0 233 000 HoBBIx 
cilyuaeB paka IIpeCTaTeIbHOH 2Kese3bl. ITO COMPAKEHO C PHCKOM rulepMarHOCTHKH HU YpesMepHOro 
JleveHHA, TOCKOJIbKy MHOTWe HW3 HHX TpescTaBiaroT coOol KIMHHYeCKH He3HadMMBI pak 
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IIpeCTaTeIbHOM 2KelIe3bl C HH3KHM ypOBHeM pHcKa. C pyro CTOpOHbl, WepesHHe OMMyXOJIM, Kak 
TpaBusio, He BbIABIAIOTCA pu TPY3UV-Ononcun Ao Tex Mop, WOKa OHH He BbIPAacTyT JO 3HAYMTCJIBHBIX 
pa3MepoB HW He YocTurHyT 15-20 MM oT 3afHero Kpad MpescTaTesbHOM 2%Kele3bl, YTO MPHBOAUT K 
To3qHeH MMarHoctuke. Cucrematuyeckaa TPY3M-Ononcua ucTtopuyeckH MoKa3alia HeOOWeHKy 
OKOHYATEIBHOK CTeMeHH OMyXOJIM NO wWkae [yucona Mp THCTOMOrMYeCKOM HCCIeAOBAHHU WOCIe 
paquKasIbHOM TpoOcTaTIKTOMHMM, 4TO TpHBeyIO K HeTOYHOM cTpaTH@uKayun pucka u_ BBIOOpy 
TepalleBTH4eCKHX BapHaHToB. Ilo Bcem 9THM MpHyHHaM CIA u Kanagckaa yemeBaad rpyiia m0 
TpodusakTH4eckoH MeHIMHCKOM MOMOLIM HesaBHO ONyONHKOBaIH He3aBHCHMble 3axABJICHHA, B 
KOTOPbIX yIBepxK1aeTca, 4TO pucKku TECTOB Ha TICA Il€peBeLIMBaroT 
lipeumyimjectBa. Muoromapametpuyeckaa MarHUTHO-pe30HaHcHaa TOMOrpadus (mu-MPT), 
coueTalollad Mopomorm4ueckyro oeHKy T2-B3BeIeHHbIX H300paxeHHi (T2BU) c auddy3snoHHo- 
B3BeCIUCHHBIMM w300paxeHuaMH (JIBV), nepdy3HoHHbIMH v300paxKeHHAMH Cc MHAaMH4YeCKHM 
KOHTpacTupoBaHvem (JIKD) uw  clekTpockonw4eckuMu w300paxKeHHaMH (MPCH), wmpoKo 
MCHOUb3yeTCA M3y4al B HoOcueqHHe Troyes. B uactHoctu, T2WI u DWI mpogemonctpuposasn 
3HAYMTCJIBHbIe MepCleKTHBbI B OOHAPYKeHHH, JOKaIM3alMu, CTpaTHpuKalMu pcKa H CTayqMpoBaHHu 
paka pejctatembHot ox«ele3b1.B 9%ToM o630pe OyyzeT MpeycTaBieH o030p pa3/IM4HBIx 
MOcHe{OBAaTeNIbHOCTeH BU3yaIH3alHU U OOcyKAeHa TeKyWIad powb MI-MPT B pa3yIM4HbIx aciieKTax 
JICUCHHA paka MIpeCTaTeIbHOH %*Kee3bl. 


Merog Bu3yasm3annn MPT 


PexkomMeHyayemMbIM MeToqOM MPT mpu pake mpeyctateubHOu 2Kesle3bI aABJIAeTCA MII-MPT, KoToppii 
BKoYaeT T2BM Beicokoro pa3pelieHua MH He MeHee AByxX (PYHKUMOHAIbHbIxX MeToZoB MPT. T1- 
B3BelUCHHad BH3yasIM3allMa MMeeT OrpaHwueHHOe MpHMeHeHHe Id OWeHKH Mopdosornu 
IIpeCTaTeIbHOM %KelIe3bl WIM BbIABJICHHA ONyXOJIM BHYTpH >%xKesle3bI. Ero OCHOBHOe MpHMeHeHHe 
3akO4aeTCA B BbIABJICHHH KpOBOM3IMAHHH MocNe Ononcun. AptedakTbr WedeKaluu ciiezyeT 
YMCHbIIMTb BBCCHHeM aHTHIepHCTasIbTHYeCKHX CpeCTB. Busyav3aluA MpeACTaTeIbHOM 2KesIe3bI 
pu 3T BerlurppiBaeT OT Oosee BbICOKOTO OTHOWeHHA CurHas/iyM. Ucnomb30BaHue 9HOpeKTaIbHOH 
KaTyuiku (ERC) He aBiaeTcA aOCOJOTHbIM TpeOoBaHHeM Id MpoToKoNa OOHapyKeHHA paka, HO 
pequourTutesibHee upnH 1,5T. Ucnomb30panve ERC pekomenyyetca Id cTaqMpoBaHua, XOTA 
IIPHeMJICMOCTE JIA WallMeHTa WM yBeIM4YeHHe 3aTpaT OCTaOTCA ero HeOcTaTKaMH. Bo3yqyx MO2KHO 
HCIOIb30BaTb Id HalyBanua Oamiona ERC, HO 9TO MOxKeT TIpHBeCTH K UCKaxKeHHIO 
DWI. Pa3qyBanue %*xuKOCTAaMH (MepdTopyrmepoq uM OapneBad cycrieH3uA) MpeOTBpaTUT 
TOABJICHHe apTe@akTOB UYBCTBUTeIbHOCTH. OOBIMHO JIA HalyBaHua OaoHa TpeOyeTca OKONIO 60 
cM3 BO3qyxa WIM x#XHAKOcTH. T2-WI — padouaa somayka MPT mpegctatembHoi xee3bI. OH 
oOecriedHBaeT BbICOKOe TIPOCTpaHCTBeHHOe pa3pelieHve HM OlpeyesaeT 30HAJIbHYIO aHaTOMHIO0, 
OTIMUAIOMyIo WepHdepwueckyio 30HY OT epexOqHOM  30HbI, UeHTpabHOl  30HBI, 
CeEMABbIOPAcbIBaIOLIMX MIpOTOKOB, MepeyHeli (PUOPO3HO-MBIMIeCHHOM CTPOMBbI, CCMCHHBIX Ily3bIPbKOB UH 
ypetppi. CocyqMcTo-HepBHble WydkKH TakxKe OOo3HadeHbI Ha T2WI. Ilepudepuyeckaa 30Ha UMeeT 
BbICOKYIO HHTCHCHBHOCTb curHasia Ha T2WI, 4To OTparxkaeT OosIee BbICOKOe COZep2KaHHe BOI B Heit, 
a pak B TlepHdepwueckoi 30He MposaByIaeTCA KaK OONIaCTb Oomee HH3KOrO cHrHasia (PHcyHOK 
1). Oqnako Hu3KHH curndan T2 B mTepuHdepwueckoii 30He TakwKe MOxKeT HaOsIOqaTBcaA pH 
WOOpoKayecTBeHHBIX AaHOMAJINAX, BKIIOUAd TpoctaTuT, PuOpo3, pyOUOBy!O TKaHb, KPOBOH3IMAHHE 
Tlocye OvolcHH HIM OOyYeHHe. 
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Pucyuok 1: 55-neTHui My2K4HHa C pakoM TipecTaTesIbHOU xese3bI 7 (4 + 3) 10 mIKame I ymcona. (a) 
AkcnasIbHoe T2-B3BelleHHoe H300paxeHne (T2BM) noka3biBaeT HOPMaJIbHbI THIMepHHTeHCHBHBI 
T2-cnrHal B nepudepuyeckoli 30He (ead CTpesKa) OT BLICOKOTO COJepKAHHA BOLI pH pake 
(YepHasd CTpesiKa), IpOABIIAIOMIMiicA B BUe OOacTH HU3KOrO CHrHasia Ha T2BM. (b) Kapta 
Kaxkyleroca koopdpuunenta Juppy3Hu Ha TOM %Ke ypOBHE, MoKa3bIBalOlad CaO‘ CHTHaI OT 
orpaHH4eHHol Anddy3uu B MecTe paka (cTpeyKa). 


TereporeHubiii BHeIIHH BU C MHOKeCTBeHHEIMH y3Iamu JIT TDK (qo0pokayecTBeHHad runepmia3Ha 
IIpeAcTaTeIbHOH *KeNe3bI HIM WOOpoKavecTBeHHoe yBeIM4eHHe MpeACTaTeMbHOH %*Kele3bl) 3AaTPyYHACT 
OleHKy paka B TepexoWHOM 30He, OCOOeHHO JId MeHee OMBbITHOTO 4HTaTeaA. DyHKUMOHaIbHaA 
BH3yau3alHA He BCerya Moue3Ha IPH OWeHKe OMyxXOM MepexoHOM 30HbI, TaK KaK OOsIacTH 
OOpoKayecTBeHHOW CTPpOMaJIbHOM HIM Mpommdepupyrowlet rumepmsa3s4H MOryT JeCMOHCTpHpoBaTB 
reteporeHHoe ycuyienue Ha JIKO u orpannuennHyio guddy3uio ua J[BY. Mopdonornyeckue 
ocoOeHHocTu Ha T2WI, Take Kak BHeELIHU BUA «CTepToro yrsia» (PHcyHOK 2), HedeTKHe Kpaa y3u1a, 
paciipoctpaHenve cyad0oro cHrHalia B wepHdepuyeckyio 30HY, JIMH30BHHad  dopma, 
paciipoctpaHeHve Ha PUOpoMBILeuHy!O CTPOMy HM MeCTHad HHBa3HA MOMOratoT TH@depeHuupoBats 
OIlyXOJIb OT TOOpoKayecTBeHHOM TKAaHH, HO OMATb %Xe HeKoTOpsre y3uIbI JITIDK takxe moryT ObITb 
HeueTKO pa3rpaHH4eHbl WIM WHKAalICyIMpOBaHbl, H MHOITOMY 9TO OCTAeTCA XOPOLIO H3BECTHbIM 
orpanuyenuem MiI-MPT. Takum oO0pa30m, T2WI cuntaetca OMHMHUPYIOWIMM 3 BCeX 
TocueqoBaTembHOcTei Mi-MPT ya OOHapyxKeHHA paka B MepexoTHOH 30HeE. 


PucyHok 2: Onyxoub THepexogHoH 30HbI. 54-eTHHH MWKUMHA C MOATBep»xKTeHHOM Ouorncueli 
Kapl{MHOMOH Tpoctatsi Gleason 8. T2-B3BellIeHHOe H300paxKeHHe, MoKa3bIBarolllee THIMYHbIM BUT 
«CTEPTOFO yIJIA» (CTpesKa) B MepexoWHOH 30He. 
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CrelleHb CHWKeHHaA MHTCHCHBHOCTH Ha T2-BM B nepudepu4yeckol 30He KOppeupyeT CO CTeIeHbIO 
olyxouH m0 wkane ImHcoHa, mpH 9TOM OosIee BBICOKHe KOMIOHCHTEI 10 wWkae I mHcona 
JIEMOHCTpupyioT Oosee HU3KYIO MHTCHCHBHOCTb CHTHasia, TCM CaMBbIM HIrpad poub B CTpaTudpuKalnn 
pucka onyxouu. Bbicokoe NpoctpaHcTBeHHoe pa3pemeHHve T2WI yemaeT 9Ty MOCeqOBAaTeIbHOCTh 
TakxKe OCHOBOM Id JIOKaIbHOrO cTaqupoBaHua 3a0ojeBaHua. PacipoctpaHeHue H3KOi 
WHTCHCHBHOCTH CHIHasia Ha CCMCHHBIe Iy3bIPbKH, OOJMTepalluA MpAMOKHUIedHO-lIpoctaTH4ecKoro 
yrula HW paciipocrpaHeHue Ha COCyAMCTO-HepBHBIe Iy4KH ABJIAIOTCA IIpH3HaKaMH 9KCTpakallcyJIApHOro 
pacmpoctpaHenua (OKO) onyxonm na T2-BV (puc. 3). Jloypenc u ap. HeqaBHO cooOmlaocb, 4ToO 
yoOaBleHue v300paxeHni DWI u DCE x T2WI yayymmso tTouHOcTh peyomepalHouHoro 
oOnapyxenua DK. 


PucyHok 3: DkcTpakalicylapHoe pacluupenue onyxoum. 64-neTHHH MyxK4HHa C NOATBep2xKTeHHOU 
OuOorCcHei KaplMHOMON pesCTaTebHOH 2%ee3bI 10 mIKase [ymcona 7 (3 + 4). Ha akcuanbHom T2- 
B3BeICHHOM H300paxKeHHH, MOJIyYeHHOM C TOMOMI[bIO JHAOPCKTAIbHOH KaTYWKU, BUA OIMYXOJIb CO 
ClaObIM CHTHAJIOM B JIeBOH Tepudepuyueckoli 30He C MAHMMAJIBHBIM paciipocTpaHeHHeM BAOJIb JIEBOTO 
COCYJMCTO-HepBHOTO Ily4kKa (CTpeyiKa). 


Jjuddy3v0HHo-B3BemreHHaa MPT — 9tTo (yHKUMOHaIbHbIM WMHCTPyMeHT BH3yaIM3alMH, KOTOpbIi 
W3MepseT ciry4altHoe OpoyHOBCKoe JBYHXKeHHe MOJICKyJI BOAbI B TKAHAX. Kaxyuuiica Kosppuynent 
mupdy3suu (ADC) wa MPT wim unctoe cmMelleHHe MOJIeKyI KOJIMYeCCTBEHHO olipeyesaer 
orpaHuyuenve Auddy3uu BOLI H U3MepsAeTCA IlyTeM MouyYeHHA TO KpaiiHeit Mepe ZByx HadopoB 
w300paxKeHHli C pa3IM4HOM pOOIDKMTeIbHOCTBIO HM aMIWIMTyAOM rpayMeHTa MarHuTHOTO TOA 
(sHayeHue b). BsmomHenue DWI tpeOyer kak MHHUMyM JByXx KoodduuneHtTosw b Wa pacueta 
ADC. MuorotoueyHp aHasM3 3HaueHHii b noBbiiiiaeT TOUHOCTB BEIuNCcIAemoro ALIII 3a cuer 
yBeJIM4eHHA BPCMCHH CKaHHpoBaHHA HW CHWKeHUA OTHOMeHHA CurHal/utyM (SNR). B Oomee panHux 
HMCCHIeEqOBaHHAX COOOMAIOC 00 HCHONb30BaHHH MaKCHMasIbHOrO 3HayeHHa b 1000 c/mM 2, Ho coBcem 
HeaBHO ObLIO MOKa3aHO, YTO 3HayeHHe 0 2000 c/mM 2, KOTOPbIM MO%KHO MOUyIMTb Ha 3T-cKaHepax, 
MO%KeT MOMOYb TOaBMTb CHTHa OT POHOBOM HOPMaJIbHOM TKaHH TpeCTaTebHOM %*KelIe3bI U 
BbIJCIMTb paKOBble OOsacTH Kak THMepHHTeHCHBHBIe. MnTepipetayua c BbICOKHMH 3HaYeCHHAMU 
b>1000 c/mm 2 pexomenyyetca 21a DWI B couetanuu c ADC, mp 9TOM OTIHMUMTeJIBHBIM TIpH3HaKOM 
paka sBidetca Hu3KHii ADC wu 30-K-BbICOKOMY CHrHaly Ha w300paxKeHusx DWI c BbICOKHM 
3Ha4ueHnem b (> 1400 c/mm 2 ). Orpann4enna DWI BkrouatoT MOBBIMeHHBIM LlyM HM aHaTOMH4eCcKoe 
WcKaxKeHHe H300paxKeHHA, OCOOeHHO TIpH Oosee BEICOKHX 3HayeHuAX b. UccreqoBanua Takxe 
ToKa3aIM OOpaTHy!O KOppesIALMIO Mex Ty KOJIMYeCTBeHHBIMH 3HadeHHAMU ADC u orenkoi Immcona 
WU, CJI€QOBaTeIbHO, MOryT MOMO4b B Ha3HayeHHH TOYHOM cTpaTH@uKayMu pucKa Wiad BEIOOpa 
TepalleBTH4ecKHx BapHaHToB. Ho cyecTByeT 3Ha4HTebHOe epeKpbITHe JOBeCPHTCJIbHBIX 
WHTepBasioB, YTO ADC He MOxeT MCIONb30BATbCA B KAYeCTBe CypporaTa Wid OWeHKH I mHcoHa B 
HacTOAMee BPeMA, XOTA OOJIbIIMHCTBO KIMHH4CCKH 3HAYMMBIX BHOB paka HMeIOT 3Ha¥eHHe ADC 
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<1000. DWI sapssaetcd WupoKO OCTYMHBIM MeTOOM UH cu4HTaeTcA HanOosIee BaxKHOl 
MOCMIe{OBAaTeNIbHOCTLIO (PPYHKUMOHATBHON Bu3yaM3anun B MI-MPT. DyHkWMoHaIbHad BU3YyasIN3alnA 
(DWI, DCE u MarHntTHo-pe3soHaHcHas crieKTpockomua [MRSI]) u, B wactHoctu, DWI MoxeT MOMOUb 
muddepenunpoBats pak OT OOpoKayecTBeHHBIX aHOMAaJIN, TAKUX Kak IIpoctTaTUT, PuOpo3, pyOuoBaA 
TKaHb, KPOBOM3JIMAHMe Tociwe OvoncHn WIM Mocne oOsyYeHuA B TepHdepn4ueckoi 30He. (PHcyHOK 
1) 6; nostomy JIBVM cuntaetca JOMMHUpyrOle MOCMeAOBAaTeIbHOCTbIO JIA BbIABJICHHA OIyXOsIeH B 
TlepHepuyeckow 30He. OTO Takxe HawOolee ose3Hat H3 BCeX TOCIIeqOBaTeIbHOCTEeI 
(PYHKUHOHAIBHOM BH3YAaAIH3alH Wid OOHAapyxKeHHA OIyXOIM B TepexoqHOl 30He. MHorouncsIeHHEIe 
HccIeqOBaHHA MoKa3asu, ato DWI aBnaetca HanOosee seKTHBHOM W3 MOCMIeOBaTebHOCTeM MII- 
MPT 1a BBIABJICHHA paKa IIpeCTaTesIbHOM >%*KeIe3bl, TEM CaMbIM yily4llad WMarHocTH4eckue 
xapaktepuctuku Mu-MPT. DCE MRI ocHosaH Ha OpicTppIx T1-B3BelIIeHHbIX MOCIeOBaTeIbHOCTAX 
0, BO BpeMa MH Tocue ObicTporo BHyTpHBeHHoroO (IV) BBeyeHua (2-4 mu/c) OomFOca KOHTpacTHoro 
BeLeCTBa Ha OCHOBE raOJIMHHA WIA OWCHKH aHruoreHe3a onyxomM. Bo BpemMa DCE MRI onyxosm 
JICMOHCTpUHpyIoT paHHee MU BbICOKOAMITIMTYAHOe yCHJIeHve C TOCIeyIOU[HM ObICTPbIM BbIMbIBAaHHeM 
B HeKOTOPBIX CJIy4adxX TO CpaBHeHHIO C HOPMaJIbHOM TKaHbIO. V300paxenua DCE MRI moxHo 
OLCHHTb C MOMOLIbIO MpocToroO BH3YyaJIbHOrO Ka4¥eCTBeCHHOTO aHasiM3a HeoOpadoTaHHbIx JaHHbIx 
IyTeM IMIPOKPyTKH CepHiHbIX MOJYYeHHbIX VW300paKeHHH WIM v300paxKeHHi BEIYHTaHHA, UTOOBI 
HaiTH paHHee y3I0OBOe MH oy4aroBoe ycusieHHe.B KkayecTBe aJIbTepHaTHBbI MO2KHO paccuHTaTb 
IIOJIYKOJIM4ECTBEHHbIC WapaMeTpbl, TaKHe KaK BOCXOJALIMM rpaqMeHT, ycuIeHHve MMKa MU TpayveHT 
BbIMBIBAHHA, AYTOOI MOCTPOHTb KpHBy!O HakIOHa (THIbI A, B u C) ana oneHKu. KommuectBenHaa 
MeTpHuecKad OLeCHKa TaK2Ke MOXKeT OBIT BbIMOJHeHA C HMCIHONb30BaHHeM (apMaKOKHHeTH4eCKHX 
Moyeneni (Tofts) 41a OleHKH KOHIeHTpallwH KOHTpacta B TKaHH. OH oOectieuHBaeT KOHCTaHTy 
Tlepeqaun Ktrans, KOTOpBIM OMMCbIBAaeT MHMKPOCOCyAMCTy!O IIPOHHaeMOCTb HM KpOBOTOK, H Ve, 
OOBeMHYIO JOJO BHEKJICTOUHO-BHECOCYAHCTBIX KOMIIapTMeCHTOB WIM MpoctpaHcTBo yreuKu. Jia 
PYTHHHOM KIHHMYeCKOH ONeCHKH BY3yaIbHbI aHamM3 w300paxKeHHii WIM MouwyKOUMYeCTBeHHad 
oueHKa THWa KpHBOM ycHJIeHHA CUMTaIOTCA NOAXOAAWIMMH WIA UHTeplpeTalun 
w300paxeHua. KommuectBeHHad OleHKa Mosle3Ha JIA OWeCHKH OTBeTa Ha TepaliM1o, Kora HeT 
W3MeHeHHH = MopdomormueckHx mposBienuii. V3-3a copnaqeHua atTepHa ycHJieHua Cc 
WOOpOKayecTBeHHBIMH COCTOAHHAMH, TaKMMM KaK IIpOcTaTHT B TepHdepw4eckoi 30He U y3eJIKH 
AVIDK B wmepexoqHoi 30He, MPT c JK9 He paccmarpwBaetca Kak JOMMHMPyrollad 
MOCMIeOBATCIbHOCTh BH3YAaIN3alHH M30JIMpOBaHHO JIA OLCHKH paka, Kak B TlepHd@epH4eckol 30He, 
TaK HW B IlepexOAHOH 30HE. 30HE HW 4aCTO IIPHMeHACTCA B KAYeCTBE JONOJIHCHHA K pe3yibTatam T2WI u 
DWI npu mn-MPT. Dro nospilaeT yBepeHHOCTh B ONpeeueHHH WopaxkeHHH, BbIABJICHHBIX Ha T2- 
BU/JIBU, momoraet NosyanTb OKOHYATEIbHY!O MHTeplipeTalMOHHy!0 OLCHKY B CJIOXKHBIX Cy4asAX, 
korya H300paxenna Ha T2-BY/JIBUM neogHo3Ha4dHbl, IpeqocTaBAeT MosesHyIO MHPOpMaLMto, Kora 
pyre MocieqOBaTeIbHOCTH HEONTHMaJIbHBI (WBMKeHHe Ha T2-BM wim uckaxkeHne u300paxKeHHA Ha 
J{BVM) u uMeeT BO3MOX%KHOCTE TIPHBIeUb BHHMaHHe K HeOObIHM (OKycaM BO BPeMA UTeHHA, 
KOTOpble B IIPOTHBHOM CJlydae MOrsIM Obl OCTaTBCA He3aMe4eHHBIMH. B otsMune or T2WI u DWI, 
HCCIeOBaHHA WOKa3asIM TWIOXy!O KOppesiayu1o mapametpoB MPT DCE c oueHkow no wWkaye 
Immcona. 


Onnako MPT c JIK9D apnaetca MOMMHMpyrousei MOCIeAOBaTeIbHOCTBIO Id OOHapyxKeHHA 
OcTaTOUHON/pelluAMBUpylolle OlyxouM Wocie Tepamuu. PaHHee y310Boe ycuseHve Ha DCE MRI 
Tlocue (oKasIbHOW Tepanuu (MocHIe WeveHuA OOIacTb cTaHOBUTCA (PuOpo3HOH, Hu DWI, Kak mpaBuio, 
Oecroe3Ha [Id OWeHKH) (PucyHOK 4) B O%*Ke MpesACcTaTesbHOM 2%Xee3bI Woce MpocTaTIKTOMHMU 
MOMOraeT OMPeeIMTb MECTO JIOKAIBHOTO pellHAMBAa. 
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PucyHok 4: OctarouHad onyxoub Tocie PoKaIbHOK Tepanuu. JwHamu4eckoe aKcHasIbHOe 
cyOTpakIMOHHOe H300paxeHHe C KOHTPacTHBIM YCHJIeHHeM 4epe3 6 MecalleB Mocie PoKasIbHOI 
TepallHu MOKa3bIBaeT Y3CIKOBYIO OOIACTb YCHJIeHHA Ha rpaHuue Jevenus. bpiia BEIMIOHeHAa 
MarHUTHO-pe30HaHcHad (by3HOHHasd Onoricna OOAaCTH, KOTOPad BLIABHIa Ooe3Hb Tsucona 6. 


Cnekrpockonnueckan BH3yYaJIn3alnA 


Ha MRSI npeyctarenbHot .Kese3bI JOMMHMpyIOWve MMKM B CIIeKTpax IpvHalyiexaT WpoTOHaM 
UWuTpata (pesoHaHcupyerT pu 2,6 M.j.), KpeaTHHa (pe3soHupyeT Ha 3,0 M.q.) H CoeqHHeHHM xXoMHa 
(pesonupyeT Ha 3,2 M.q.). CurHasIbl MOMaMMHOB TakKxKe MOTyT ObITb HAeHTH@UuLMpoBaHEt. IIpu pake 
CHIHaJIbI XOJIMHA TOBbIMCHbI, a CHTHaJIbI WHTpaTa CHWKEHBI 110 CpaBHeHHIO C OOpoKa4ecTBeHHbIMH 
TKaHAMH. Jd WHTepupeTalwHMu v300paxKeHHA COOTHOMIeHHe XOJIMHa HM KpeaTHHa K WMTpaTy yacTo 
HCIOIb3yeTCA B KayecTBe MeTaOoNM4ecKOrO OMOMapKepa, XOTA OHO OosIee HajexKHO B 
TlepHepuyeckoi 30He C BBICOKHM ypoBHeM w[nTpata. HeckombKo UuccieqoBaHHui moKa3asn 
lIpeuMylyecTBo ZoOaBseHua MRSI k MPT mpu onenke paka mpeyzctaTesbHOn xee3bI. UccneqoBanna 
ToKa3auH ciocoOHoctb MRSI nosppimatb 4acTOTy BbIABJICHHA paka y TlaljMeHTOB C TOBbIMIeCHHbIM 
yposHem IICA. MRSI mpogzemMouctTpupoBan MHoroobelrlarolle pe3yJIbTaTbI B OLleHKe arpecCHBHOCTH 
paka, a TakoKe ABJIAeTCA eMCTBCHHbIM MHCTPYMCHTOM JIA BbIABJICHHA PeCLMAMBOB H MOHHMTOpHHTa 
oTBeTa Ha  Tepamn1o. TpexMepHad ciieKTpockomMa oObmHO 3aHHMaeT oKosO = 10-15 
MHHYT. 3HAYHTeIBHBIC ~MCKaxKeHHA MarHHTHOrO MOJIA MOryT BO3HHKaTb 3-38 KPOBOM3JIMAHHA, 
TOSTOMy HCcieqoBaHve HeOOXOMMO MpOBOAHTb MocNe WOCcTaTOUHOM 3ayepxKKH mocie 
ovoncuu. MRSI tpeOyet Oosbuie BpeMeHH UH OMbITa, 4eM Apyrue (YyHKUMOHAIIbHbIe MeTOBI 
MR; looToMy ero KIIMHM4eCKOe IIPHMeHeHHe OrpaHH4eHo. 


XOTA OTICIIbHbIC MOCMeCTOBATeIbHOCTH MOse3HbI, ObIIO MOKa3aHO, YTO T2WI B coyeTaHMM Cc JByMa 
(PYHKUHOHAIBHBIMM TOCIeAOBAaTeCIbHOCTAMH OOeCIIe4uHBaeT JIYUINYIO XapaKTePHCTHKY OILyXOJM B 
IipecTaTebHow  xee3e.B WuarHocTHw4ecKOM MeTaaHalIM3e ceMM UccileqoBaHHuii de Rooij et 
al . BBIABHJIM BbICOKYIO OOLLYIO 4YBCTBUTeIbHOCTb HM cieyupuynocTb mo TouHOcTH Mi-MPT c 
uciiomb30BaHHem T2WI, DWI u DCE MRI. Copokynuasd 4yBcTBHTeIbHOCTB UM crlelH@u4HOCTS 
coctaBiiamn 0,74 u 0,88 COOTBeTCTBeHHO, C OTPHIMaTeIbHOM MporHocTHyeckoH WeHHOcTBHIO (NPV) B 
yuana30He oT 0,65 go 0,94.B apyrom uccneqoBanun mMu-MPT noKka3asia xopoliMe pe3yJIbTaTbl B 
BbIABJICHHM HW MCKIIIOUCHHM KIIMHH4eCKM 3HAYMMOrTO paka occ KAK MHHHMYM OHO TpesbIAyuei 
Ovorncuu c NPV 95% tpw Hcnomb30BaHHH CHCTeMHOM OnOlICHH TpaHciiepHHeasIbHOrTO WadIOHa B 
KayecTBe 30JI0TOrO cTaHyapta. ABTOPbI MIPIM K BbIBOAY, YTO MI-MPT MoxKHO HCHOIb30BaTb B 
Ka4yecTBe COPTHPOBOYHOTO TecTa Moce OTPpHUaTebHOM OnolcHH H, TaKHM OOpa30M, BBIABJIATS 
Tlal[MeHTOB, KOTOPbIM MO%KHO W30e%KAaTb WasbHelimiMx Ouoncui.B HezaBHO ommyONMKOBaHHOM 
HCCIeOBaHHN CcoobMaocb Oo KIMHHYecKOH NPV mi-MPT Ha yposHe 89,6% jd 3HauHTeIbHOrO 
paka B TedeHue 5-meTHero Hepvoya HaOmtogenua. Wakup u Ap.. IpoqeMOHcTpupoBaIN, YTO M0J1b3a OT 
MPT u nmpuerbHow Ononcuu yBemM4unBaeTca C MOBbIMeHHeM ypoBHaA IICA u 4to WuarHocTu4eckas 
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TlOue3HOCTb U alrpeli, WO KIMHMY4eCKM 3HayHMOrO 3a00eBAaHHA IPH ONOMICHH MpOHCXOAMIIM BILE 
mopora IICA 5,2 ur/mn. B To BpeMa# KaK HeCKOJIbKO UCceqOBaHHH MoKa3zaIM IIpevnMylyecTBa 
(PyYHKUHOHATIBHOM = BH3yaIM3alwH mpH oOOnapyxKeHHH paka [pecTaTesIbHOM >%%*elIe3bI B 
Tlepudepnyeckoi 30He, PYHKUHOHAIbHAaA BU3YAIIM3allHA MOKCT MMCTb OFPaHH4eHHY!O POJIb B OL|CHKe 
paka B MepexoqHOM 30He Ha T.. - MPT w3-3a HeOqHOpOoyHOrO BHeLUHerO BHa HW ycCHJIeHHA, 
BTOPHYHOTO TO OTHOWeHHIO K WOOpoKavecTBeHHOM TuMepiia3sHu WpecTaTebHOU %*Kee3bl. XyKc U 
mp.. cooOmumu, 4uto DCE-MRI, B uacTHocTu, He oKa3aia KaKMX-JIMOO JOMOJIHMTEJIbHBIX 
IIpeHMylecTB 10 cpaBHeHuio c T2WI aa oOnapyxkeHHaA paka B TepexogqHol 30He.B ux 
YcceqOBaHHU TOUHOCTb MU-MPT ya BElaBeHua 4 u 5 OanoB no mKane [mucona B MepexoqHol 
30He coctaBusa 79% ana T2WI u 72% B coueraHuu c DWI u DCE MRI. J[na 3a00neBaHua Hu3KOrO 
pucka ypoBHH TouHOcTH cocTaBHIM 66% gna T2WI u 62% B coyeTaHuu c dyHKUMOHAaIBHON 
BH3yaM3alHen. B ApyroM MccieqoBaHHH aBTOpbl cooommM, 4ToO WOOaBieHue DWI xk T2WI 
TIOBBICHIO TOUHOCTh OOHapyKeHHA pakKa IIpeAcTaTebHOM %*Kee3bl B TepexoqHOM 30He. OObemM 
OMYyXOJIM ABIIACTCA JOKYMCHTAIbHO TOTBepxKCHHBIM IIPOrHOCTHYeCKHM (baKTOPOM WcCxoja paka 
TIpeqcTaTeIbHOW %xKele3bl, H ABJIACTCA JIM eTO UpaBHJIbHad OWeHKa OOA3aTeIbHOM Ia ycrexa 
(boKasIbHOM Tepaliuu, HOBbIM OpraHocoxpaHsAIOLMIMi MeTOA JIedeHHA, HallpaBJICHHbIM Ha CesIeEKTHBHYIO 
aOulallH1O JIOKaIbHO OrpaHW4eHHbIX, KIIMHH4eCKH 3HAYMMBIX HHACKCHBIX MopaxkeHHi, CoxpaHad TIPU 
9TOM OCTAJIbHY!O 4aCTb MpeCTaTesIbHOH 2Kelle3bl HW OKpy2Kalouwe crTpyKtypbi. [ucromoruyeckas 
apXHTeKTypa OYyXOJIM BIMACT Ha KOJIMYeCCTBeCHHbIe pe3yibTaTbl MPT u, Kak W3BeCTHO, ABJIACTCA 
OCHOBHBIM IIpeHKTOPOM BHAMMOCTH oryxomH Ha MU-MPT. PaspexeHHad wiH MHPMIbTpaTHBHaA 
OIlyXOJIb, CMeIUaHHad C HOPMAJIbHOM TKAHbIO, MOXET IIpHCyTCTBOBAaTb Ha TepudepHu MPT-Bugzumoit 
«IIOTHOM omyxomM. UccneqoBaHua MoKa3aIM, 4TO HaMOoNbWIMH oOObeM oOMyxomM Ha mi-MPT, 
OMpeeeHHbIM 10 H300paxKeHHAM Ha JHOOOM V3 OT CMIbHbIX MOCIeLOBaTeIbHOCTeH, OOecteuHBaeT 
JOBOJIBHO TOUHYIO OLeHKy OObBeMa OTYXOM pH THCTONOrH4YeCKOM HCCIeqOBaHHU TOTAJIbHOTO 
Iipeliapata , XOTA OleHKa Oba OoNee TOUHOM Wd Ooee KpyMHBIX oryxoseli Oomee 10 mM. u >0,5 
Ky0.cM 10 OObeMy, 4eM WIA HeOoMbUMX ormyxonet. TlockombKy wHTepipetayua MPT 
IIpe[CTaTeIbHOM 2K ese3bI MOXKeET ObITh CyOBEKTHBHOM MU HeMOCIeAOBAaTeIbHOU, OI|CHKH MOAO3peHuaA Ha 
pak mpeycTaTebHOu 2%Kere3b1 Ha MPT (Cuctema Bu3yalM3alluwH MH OTYCTHOCTH 10 apXHBUPOBaHHO 
mpoctats [PI-RADS]) Osim pa3paOoTaHb! To WIkase oT 1 fo 5 OannoB (Ha OcHOBe (uUKCUpoOBaHHOW 
KpHTepHn) AIA yIyaWieHHA CTaHAapTu3aluu WHTepliperayuu u oTueTHOcTH MPT. Cuctema noycueta 
ouxos Jlaiikepta OocHOBaHa Ha OOMIeM BievaTIeHHM 4TATeIA MU ABJIAeTCA OoNee CyObeKTHBHOM 
dopmoi oneHuku. UccneqoBpanua oKa3aM Ooslee BBICOKYIO BOCIIPOM3BOMMOCTb MerKIy 
HaOHOaTesIAMU Y OMbITHBIX YMTAaTeeH, YeEM Y MeHee OMBITHBIX UMTATeIeH, KaK JIA CHCTeM OLCHKH 
PI-RADS, Tak wu gua cucrem oeHkKu Jlaiikepra. HenqapHui MetaaHamu3 14 uccrenqoBannit, 
OLICHHBAIOLMX HCIHOb3OBaHHe OL|EHOUHOM CucTeMbI PI-RADS aia BEIABJICHHA paka IpeycTaTeIbHOU 
*Kee3sbl C NMOMOMWbIO MI-MPT, nmoka3sai xopollyto QMarHocTHMyeckylo ToOUHOCTB. Tem He MeHee, 
cuctema oueHku PI-RADS Haxogutca B cTayMM pa3paOoTKH, H HezaBHO Obiia OyONMKOBaHAa BepCcHA 
2 PI-RADS. bso u3yyeno ucriomb30BaHHe MiI-MPT y myx4nH Oe3 MpexuiecTByrollei OnorcHH, HO 
3SKOHOMHYeCKad 9P(PeCKTHBHOCTS UH MCTHHHAA WeHHOCTS JWiA ITO IpyMibl MalMeHTOB ele IpexCTOUT 
ompeyemuts. HeyapHo HaMonanbHaa ciyxOa 3fpaBooxpaHeHua CoefuHeHHoro KoposiespctBa 
mpoyemMouctpupospana, 4uro MPT mpeyctrarebHow >xelle3bl axe y MallMeHTOB, paHee He 
IIPOBOAMBIIMX OMOTICHIO, MOX*KeT ObITb peHTaOebHON. Jle Pot u Ap. cpaBHHIM Ka4ecTBO %KH3HH 
3aTpaTbI Ha 3fpaBooxpaHeHve fA cTpaTeruM OuoncHH Mox KoHTposem TPY3M u crtparterun, 
OCHOBaHHOM Ha BH3yaIM3allMu, pH KOTOpOH BEImOTHAIHch MPT u HampaBieHHad OnolcHA Mor 
KoHTposiemM MPT, cmoyemmpoBaHHble Ha HepHoy 10 eT mocie NepBoHadaIbHOrO HalipaBlleHHA Ha 
Ovorcnro. Ux pe3yibTaTbl MoKa3ajIM COMOCTaBHMbIe 3aTpaTbl Ha 3f{paBOOxpaHeHve B JIByX 
CTpaTerMax, HO yJIyullieHHOe KayecTBO 2KH3HH (KOK) B rpynne Bu3yanu3auun. IIpeumyuyectBo 
KadeCTBa %KH3HH CBA3AHO C YMeCHbINIeCHHeM THuMepsMarHOCTHKM UM V30bITOUHOTO JIeYeHuA B rpyriie 
BH3yaIM3alun. 
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B HeaBHO onyOMKOBaHHOM paHJOMH3HpOBaHHOM IIPOCIieKTHBHOM WccexqoBanuu Panebianco et 
al., pak TpeyctTaTeibHO x%Kere3bI OBI OOHapyxeH y 215/570 (38%) nauueHToB B rpynme TPY3H- 
dvorncnu. M3 355/570 nayuentos, y koroppix TPY3M-ononcua Oba oTpuaTebHOU, Mu-MPT mocse 
OvolcHH TOKa3aia TOAO3pHTebHEIM o4ar y 208 malneHToB, u3 KOoTOpBIx 186 Opin 
TIOJOKUTeCIbHEIMM TIpH Onorcuu (T.e. 52% TMal[HeHTOB MocNe MepBOHayaIbHOM OTpHUaTeIbHO 
Ovorcun). B rpymme Bu3yanu3aiuu 440/570 nalweHTOB HMeIM MOUOKUTEIbHBIM pesymbtat MPT, u3 
KoTOpBIx 417 OBI MOUOKUTeIBHEIMH pu Ovorcun. M3 130 nayuenTos B rpyliiie Bu3yasIM3allun, y 
KOTOPBIX Obia OTpHuaTebHaad MPT, Hu y ogHOoro He ObiI0 OomesHu T'ucona 7 mpu caTypaljMoHHoit 
oOvoncnu. B Apyrom uccnexoBanuu Haffner et al . cooOujumM o uacToTe OOHapyxKeHuA paka 54% B 
rpylitie cucTeMaTu4eckol OnOTICHH M0 cpaBHeHuto c 63% B rpynme MPT. HeckompKo ucceqoBanuit 
ToKa3aiw OOHapyxKeHHe OobIUerO KOIMYCCTBA KIIMHH4eECKH 3HAYMMBIX OllyxosIeH B rpynme MPT no 
CpaBHeHHI0 C CHcTeMaTHYecKon OnoricHel, JaxKe HECMOTPA Ha TO, 4TO OOMIad YacToTa OOHapyxXeHHA 
paka MOxeT ObITb He BbIIe B pyle BU3yaIM3allMu, TEM CaMbIM yily4lad 3deKTHBHOCTb OnolncuH 
Wu oOseruad WMarHocTuKy paka. B mMetaaHasm3e, BKIHOUaIOMeM 14 uccneqoBaHHi u 698 TalMeHTos, 
cpeqHaad uacToTa OOHapyxXeHHA paka Tocie OTpHuaTebHOM Ononcuu coctaBuna 37,5% (qMara30H 
19,2-68,3%). CopokyiHad 4YBCTBUTeIBHOCTh HM CIIeWM®MYHOCTA 110 aHaIM3y yYacTKOB cocTaBMia 
57% wu 90% coorBetcTBeHHo. IlonoxuTebHOe WporHocTuyeckoe 3HayeHHe MU-MPT B 9rHx 
HCCIeOBaHHAX BapbupoBasiocb oT 17 Wo 92. OqHakO BO MHOrHXx 3 9TMX MCceOBaHHi Onorncnuu 
OBI TOUYAeHbI C MOMOLIbIO BH3yaIbHOM/KOTHHTHBHOM OleHKH mmocue mMi-MPT. Xyxcu gp. 
. COOOMIMIM O YacTOTe OOHapyxeHHA paka 25% (108/438) y MaltweHToB, y KOTOPbIX Oba XOTA OBI 
OWHa TIpesbiyuWjat OTpUUaTebHad OvolcHA Ha MOBLIMeHHEIM ypoBpeHb IICA u KoTopbie mpouwiM 
nocueyyrouryro MI-MPT wu MPT nog kontTpomem Ouolcuu OTBepcTHA, pu 3TOM 87% STHX PaKOBBbIX 
3a00eBaHHi OKa3aIMCb KIMHMYeCKH 3Ha4dHMMBIMH. IlomnoxKNTeIbHad MPOrHOCTH4eCKad LeCHHOCTS MII- 
MPT B 93ToM uccegqoBaHHH coctaBusia 41% (108/265) no aHamm3y MamnenToB u 33% (123/368) no 
aHamM3y calita. TouHo Tak xe Vourganti et al. cooOmmsm o 4acToTe OOHapyxeHHaA paka 37% (73/195) 
Tocule MpewbiyueH OTpuUaTesbHOM OuorcHH Hu MoOxO3puTembHOM MM-MPT.B ux uccneqoBaHuu 
IIpHiesibHad Ouoncua c UcHoOMb30BaHHeM ciMaHuA MPT-TPY3M ynyaumuach y 28 mamHeHToB u 
BbIABHIa J{OMOJIHHTeIbHBIM 3HAYHTeIbHBIM pak y 12 mMalweHToB, He OOHapyxXKeHHEI pu 
cucTemMaTH4yeckoli Ouvoncuu. HegaBHo Sonn v coaBT. TakxKe BbIABHJIM pak y 34% (36/105) natjMeHToB 
C HcHoub30BaHHeM cMAHHA MPT-TPY3H nocne nepBonayaibHon OTPULAaTebHOU OnorcnHu, IpH4em 
72% W3 HUX ObUIM KIMHH4eCKM 3HadMMBIMH. Ilonox*KuTeNbHad WporHocTuyecKkad WeHHOcTh Mi-MPT 
JIA OUCH MOMO3PUTebHbIX MOpaxkeHnit (oleHKa PI-RAD 4 u 5) coctapuna 50% (24/48 manHeHTos). 


3aks104“eHHe 


«IloneT» TpvieswbHOM OnMoncHH cTal MOMyIApHbIM, HM TpewMyljecTBa TIpHuewbHOM OnorncHu 
HeEOJHOKpaTHO JCMOHCTpHpoBasIMCb B HECKOJIBKUX MCcIeqOBaHHAX. Hapany c HeqaBHel MTepaTypor 
TIOABJIACTCA BCe OOJbINe TaHHbIX, CBUCTCIbCTBYIOWIMX O TOM, 4TO 9dpdexTHBHOCTB MU-MPT mpu 
HCIosb30BaHHU BMecTe c IICA c nocnexyromlei mpulerbHOM Ononcueit BuaHMoro Ha MPT oyara 
ABIACTCA IyuMleH albTepHaTHuBOH CucTemaTuyeckon TPY3M-Ouoncuu B MarHOCTH4eCKOM IyTH WIA 
BBIABJICHHA paka [1peCTaTeyIbHOM 2KelIe3bl HW MOSTOMY MPHHOCHT MOIb3y MHarHocTHKe 
paka. HanOompuiad 1ob3a MOXKeT ObITh MOyaeHa 3a CUeT COKpallleHHA HeHYKHBIX Onorncui (NPV 
mMu-MPT jiad KIMHHYeCCKH 3HAYMMOrO paka), 4TO, B CBOKO OUYepeyb, MOXKET MpeOTBpaTHTb 
rumepyuarHoctuky WW w30bITOUHOe sIeyeHve. ITO TakKxKe MOXKeCT YMCHbINHTb KOJIMYeCCTBO 
TIPOMYWeHHbIX KJIMHH4YeCKH 3HAYMMBIX PaKOBbIX 3a00/eBaHHii MW yJIYaWIHTbh cTpaTHduKallH1o 
pucka; cleqOBaTeNIbHO, OH OOecIIeuHBaeT OOsIee TOUHBIM TepalleBTH4eCKHH BLIOOP IA MallMeHTa. 
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